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(57)Abstract 

PROBLEM TO BE SOLVED: To assure good S/N and 
BER value over the entire area of a disk by changing the 
superposition level of EFM signals, the pulse widths of 
recording pulses and the recording power of a laser 
beam according to the radial position of a laser beam on 
the laser disk. 

SOLUTION: The synthesized FILM modulation signal 
SSFM inputted to a laser driver 3 is amplified at the 
amplification factor set in accordance with the recording 
power control signal from a CPU 6 and is then impressed 
on a laser diode, by which the laser beam having the 
desired power is obtd. This laser beam is supplied to a 
laser disk LD. At the time of recording the information to 
the DRAW type disk subjected to CAV control, the 
superposition level of the EFM signals and the pulse 
widths and recording powders of the recording pulses 
are changed. As a result, the S/N is made to exceed 
40dB over nearly the entire area of the disk. 
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[0003] CKDLDI-li. T^n^fifc&fs^&tfgafc 
ftftH (FMSi) S^fc^«^SfB^Lfc®^<OL 
D <t. J?>|:EFM (Eight to Fortee 
nModulat ion) £H Lfcir JU^m^ 
f5St Lfc LDD (Laser vision Disk 

with Digital audiosigna 
I ) *<ifc-5. 

[0004] CttlCfcfttf. ffif^^E®^lfAMjT?tt<E 
[0OO5] irC^-C. ±2LfeLDIiROMiffe 
[0 0 0 6] C*i$)gat5'<< > ;K'ja-7|?*-hfc 



'V h^^-T-5^t)»0-5iEi2M<DLDA<|g^^3rtrL^ 
A*. ft3R0)iiiaSLD|cfcL^Ttt. EFM^iSJiifcf 

^ltl=ff5#jaic«fcoTlB^I««:±l=^i:Sg&T^ (§ 
»&) leSfi^OD-x^-^^^b^A^fflllrlfeg 
W-Q^-T. B*«*t#OTS/N (Signal to N 
oise rat ioJ^EFMfvi'il't-f-ftf 
§<0BER (Block Error Rate) i<I 

ERilt •S^KWIC felt -5 E F Mfi?$ r-c 
S ? o «y 0)7 p £ M y MIS 

[0 0 0 7] -€-CT?. *tHB@A(=«J:oT. ItfriiJ^FfiS 
6^i4 1 5 8 6§t E FM$||*hfcfviiJ^-f 
^ *m^£IEfi LT * S / N -*> B E R a £ At 

[0 0 0 8] S6lCiil2MLDf=R5fe«FlvHl#. FMf 

©fcto. FM^w^gticoLxrtt^-oiKBj^BS-r 
[0009] wienttitt. wi^sv»o:ef 

Mf-f 5$^pf^S D AA^AJtl, £-J!£FMSI§ 
FM*ffi*t--SFM!EiigP2 <b. ^FM^fgi 
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^E— * MIC* y 0SSiS * ft* L D ICfE^t U— trV OtX 
-5. 

[OOIO] S7lZFM^pg?2<D|¥!Hl^^P-V^S 
$^-To FM£lHS&2l*. 

->x^*^«trai*-r-5^'jx>77'->xiiKi ot. 

T^Pftfe^«^S M V^ai*r'5FMSPIol»1 1 

m&^mm^s L M v t L-rtBa-r */<> k'/U7^ ^ 

9 1 2i, EFMf-f^^pffSDA^Lt 

tt« i tJ&^J«lg-^s v At L-CU3:*j-r-&£j£tH]8§l 3 

i: U = y * >X££*£ C £ ic J: y *> 

[oo 1 1 ] cc-e->>pt h'justi*. :£-croE^tr 
zitzzoi-mm-? 5*ro-efc*„ 0«?Li*. e*y hg*< 

vc: * y ssic & * a s & ssaKJt-r -5 C t A<X # . 

hy|SS^fT^>^t>S^<!:ltSLT. cfcyssw 

ttEftt?7 r>x»tt£-*-*c &#-«#*.< 
[ooi 2] B8i=u— •fK'y-ON'roigjS^a-y^iii* 
*-r» u— if K^«f/<3i*» y sv^ i 43{i>p,ai**^i 

*-&j£FM^lHI-5§-S s FM^SfS-T-SIH^a.— T^-f 

5ifc««M®^is^e«v hfz&berpitt-r* a t issin 

&2 0<t. A t93£ls]j$2 orodJ*lfI-S§^gc5l\X^ 

[oo i 3] ccxa tiSgico^xi&BB-r*. ±SL 
hOEBfa-f LTEBf a-f 

o l^t i±» e@ u— y 8 / oux < & y m & 

[OOI 4] fCf, HJHCttOEttfa- 
o<©-^S. £-C0Eftu— *f/<;ux«£ttif*. "Tfc 
T-f ££Ad£**. 

[0O15] C(D«k5l=. ifcitMtf-y hgroJS^tf -y h 

icoi^xrofiast^r j.— t- * ro*ianH£J±3KM tf -y hi© 
st^tf-v m=oi»t<de«-t:i.— t-w (ommmtitm.^ 



[OOl 6] ±St0!>«A«#-r«ftJHSff0!>ettSiBl= 

&zt. fzm\£v h<D^iiai-*jt^riB»e-y hroE 
Ifa-f ■< mmtm-SZ if «y h grogs left 

h>;§m^o^ ±xroE®tr-y m= 

Ol^'C-S***ltC»7 s a.—T-f ****** A tB» 

*fx5-ti=j:y. ±E^tr*y hiz-oi^xmmtsitf^ h 

»*SlT3Ct3fil«"C**. 
[0 0 17] 

[S&EA<8?2feU<fc5£-f*l£S] tC5t% ESU&ftU:: 
^t)*^^ x^roisiSSinairott^tLT. clv (Co 

nstant Linear Velocity; f§3l 
S— ^ ) $99 tCAV (Constant Angul 
ar Ve I oc i t y ; ftlg-^) SIWJ:<ab 
JtTlt*. C L V«|f|0!>*3 l=EflfcT'<&T-<X9¥& 
tt«I=»&r*fc*aS#-J6l=tlW**i***l=tt* 

eflft/^xa>«nMJ:-cs^dtt*/^x«&ffiins* 

t>*^*/^ux*groii^t,-ffii=«fc*i*fc«), 5feSia 
ffio> j: -5 i=, ESi/^uxro/^xffl^msroifefrroTuic 
Si&-r*c£ic«fcoT, iE®«^-ros/NAf>BERro* 
#*<ma^5o tc5<i<, cAv«j«p©*3i=B»r 
*£¥gtefii=«fco-ctt5&S*<afc**£i=rau Bfi/< 
jux roRigia± t?* t> * h * / <;i/xn t ±-e at? 
S*t*/^uxiHroH«i±7 ; -fX-i?ro¥gia® (nnstt 
m) icjEi:T^bLTL^-5roT-fe*„ 

[0018] Lfetfot, CAVtlfilTllfeUTI*, C 

l v «I®ti= te it * ^F B ^±ro/ <yux tfiSS t ^ cifefr 
v&T. j&-rLtia^«^ros/NA?>BERroa#iri± 

[O O 1 9] 

[as*<gst-r*fc«)ro#s] Jii2ss*<i?94-r*fcto 
ic, a*^i izmm<»&mit. u- ifif-Aroiaiti=# 

5^iai=«k ot4 i;*IBflHBJ:(D»£»$3ffil LTlt« 
^e^lBft/^uxSIBfil^llBftTWX^ttWWiflsSBr 

a«i=Bfc« FMt^tEFMMt * m§ Lfcag«-§- 

SttEflWIfc LrE«-r*«*E»3Sa"Cfe-3T» fiTE 

T-fX^ttES«E»ro*s*isifl!)E®fiSi=JS«:r, mr 

EU— y*tf — A©E^/<*7 — irmlEE FMff©lII/ 
t HEEi/^XO/^XWi *»fc* U«>* C t 

[0020] M^^i i-E«ro^^rofffflicj:titf. ^ 
*x*ttE«»(**mjea>igiEa»s*HiEtMiPLfcif«- 

bWFMf^tEFMMt^ltLfctlMSft 
*t LTE«-T*IBI=. -5 s -f X-&ttE^«i*ro^S^|S] 

roE^tefii-j£ i: r u— y* tf—j^<omm^r?— t e f m 
fibrosa u^ut«**S5ES/^xro/^ux*@t 
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[0 O 2 1 ] ±IBIS^£«?^SfctolcR#312lciEIS 
(DftSHI*, U— tftf— A<D^I=#5#iai^«fcoT^i: 

m&m.®.w.\~& cxmm u— 9 s e— Awtaw/w— 
^b-a-LtoS/^-siiffii^Ki:. gt*nL.fcSuiatBtnaai= 

[0022] m&&2izaiM<Dnm<ottmizj:tit^ ? 

F Mfl#£ E F Mg§t $ Sfi: Lfcllf^f It 
ffii: LTlESi-f SUSIC teagSP^gte^-rX^ifclSSi 

i^-ww^mt, i>— tfe-Aromw/^-^ 

-rs. £f=, u"c;i*j»*««\ EFM^roiiM 
;u£lBfiHaa&*a3MS*<8iS5 LfciEiifaai-tt; cfcteic 

;ux*s^iH^aeiSfl¥-e*^*D LfcfBitiaaicjfc 

[0 O 2 3] 

Lfc@ 6 TbSS 8 ic^sSf 5«)S^p v \zitm- 

[0 0 2 4] @1 IZiiie^LDIZffit^<f#. FM^ft 

^ EFMf-r $?*;M£?Mg#£fBii-rsfit#8i2S£a 

[0 0 2 5] SlICfcL^T. Xfcf> K-M^— $MI*, g| 

^ L^i:l^lHl^ag^^ffllIHliSA^t>a>$^^l«^lca-5L^T^i 

fB^LD^-£(DlHie^3lS-C[slSili!l (CAVSS) 

-rs. &fc\ i5i«5ia*iiffli!Hiisi*. xe>h*M-$M 
4Sld o^^mzwM-r & mtf. l * i^x ^ -f * ox 

5 -f X 1=16 It £*tfc 'J -7XV-;b £ , tf v V T 



->^g^|6lim^Pll=BrSitg<D^A<«ie,*tfcX 'J -y hffi 

^7-^4©f-f X^^g^lRl^<D^illl=#oT. Sfc<D 
IE3tSPA^Eg»**i-53tA<XU *y H£<DSg£fit<8.5 C t 

icfco-c, S3fe^?,/^ux«^A<ai*$*i5o 
x>r— C m* £*i5/<;ux«-^£7 -v 
LD©MSgSI=fcft-50r^i4SI=#?Ef 5££, CPU 

2(Dtntffij±. evVTyzr* o^y, tesu— tf/^u 

X3feLroLD±<BJ8a*&m£^-rC,hl=fc-5. ^ CO ft St 

fill*, c pu 6icmA$4i^„ 

[0026] CPU6I*, iJ-TX>3— $f 5A^e>tll* 

CT^a-TS E F Mf-f V^^ffl^0)S# 

U— tf / <^X W/ <;UX U— if t— A(©fB^/ < 

2 a u — tf k ^ / < 3 ic ai * -r 5 o 

[0 0 2 7] S2|CFM^Pgf2(O»lHB«fi£^P-y<7 0 
DAlt C PU6A^C)(D$^Jftl^S#|cS-3L^rSM^'<;^ 

££-ft-t±L&-5u<'<;mg[as&i 5^^-Lr-g-^lslKl 
3lcUi**tt, /^K/U7^M1 2 7!)^C>t^iA^f*t5 
*PB*«wJS«^S l M V o ^SttTRIt^W^/SW 
#S VA t LTlB^/^UXifigiSlHlKl 4lcd3***t 
•5c ES/axmSBRl 4I* V »fe«W^J5E«^S 
v AG>&ls$iJK£fT or*»SStl=«»-r* t*l=C P u 
6 &©*UfflHi^lcSr3t\r 'J5«^ >X 
Ci:lcJ:yBtf^Lfci/>/ hUISS^?f5 'J 5*y$ 1 4 
'J 1 4 1 AMP,m***L5^iK«^©^ 

ira.— *lfiSLT^FM^Pi«^S SFMiLt 

cc-e. a t tsiiisiKj i 4 2i*» -^«>A*agT»=y 5 

^•l=!B^U-if/<;bX®^i:*t.fij£lf5a)Av -rJot*? 

a tpsi^as-r^fctorox^-i'xu^^mjE^ 
iS3^f*pn£g*aiii 4 2B^sgi^4xfc. 

^ t X 5 -f X ls<<)VmE.<D ls'<)UtWL&?TO n U— 
$1 42AS«Xtl^. pT^SmS3114 2B 

tt C P U 6 t> ©$i|©<t-§-t? fe -5 X ^ >f X 

g-^T-^ox^-f x u^;usffA<^-(b-a-Ltoe.tL-5«, 

[0 0 2 8] 03lrU— tf K^-T/<3(D»«B^^P-v 
■9gl*^-r. U— !f K^-f/< 31*, IH^/^X«@IHSIh1 
^1 4fl)tt}^I®-^'S SFM^CPU6 f} xi 3 0)%iffllE^lZ. 
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Jim2 0 0*t&«>ttaa*tBSiL&ltl'— 

-e. ii(iil2ooi* > ig*a*^to^fc«)fl)>f>r>i£^ 

085 2 O 1 Zffix.* ?-< >W?&®&2 0 1lt, C P U 6 
/^r? — A*. 09 k. If. 1 5. 5mW~2 1mW<0f B TCSft 

[oo2 9] ^ir, te^i!if^icoLNr^-r^ 0 a 

T<DlftWT?l*i£f51!L Dl*, RtxevK^t- $M|C 

[0 0 3 0] ^'Jx^rvXlelS&l 01*, M-SS^&A 
* * tltz&&m^ Svl:^Ul>77->X$MTFM 

&hski ii-ajTrr-s. FM^piHiKi ii*, ^'ji 

^77 *>XA<AMt e,*lfcBfc^©^S v £ F M^P LtS 
PStM§S M vS'<>K/^7<Ml 2|cUiAU 

2I* % ^iSR*^«^SMVO>wl* 
^(D^-^Mii* t*£flRfc{fc«*fi-g- S L M V * Lt^ 

j£@i&i 31cm* f -So 

[0031] -S, EFMf-f^^tFf^S 

da i** u^msiiKi siztei^r, >j^7i>3- 
y s an e. » e, e -v ^ 7 -v ^ 4 (D l d jKoeawsic 

fc3il©lll/^ (ffifiU^U) IcHgSfrfcgL 
J$|h1K1 3lcda***t-5o - -Tr. CPU6A^t>^jL& 

*t<5 U^HSgtl^l*, tf £ 7 v ftftt-mizitwr -5 

ii,i:EFMffl^<D«gu^*^:^<-rs„ «fcym(*w 

I- 1*. f-fX^fgfii5 5mm^bli-3 0dB, 6 
5mmfr&li-2 8 d B, 8 5 mmJUJtl*— 2 5 d B <h 
£&cfc5lc, i?-f X^rtJIA^ttJilcAMtTglgtol-E 
FM©liU'<;i.^5dB§i^<tl,„ 
[0032] ^nEH^I 3C:A7j£*tfcE FMf-f V$ 

[OO 3 3] a*M^fiS(I^SvAlt »J5^^14 
^IcS^fcSilisMtgA^^^RlrMcO^i-^ -f &m 

tiSSIU£&1 4 2|ZtB*J+l* 0 CZTf, CPU6^b 

s-x. 'js7iiA7 vxa-fn*. t?y^7y ^*<n 
si=ea-rsi5 t*73^;fi<DT^-^-< < -r a* ? 

615 5mmA^blifa— r-Ctt2 O %, 6 OmmA^b 
1*2 2%, 6 5mm*btt2 7%, 7 0mmA^bl*3 
2. 5%, 8 5mmA>b3 4% 1 O 5 mmliUbl*3 
6. 5%tJS-5«fcai-s *9f*imfrZ>9\-miZtM+X 
^3.-^^$SPgMI^1 6. 5%*£<-3-£ 0 



[0 0 3 4] A tp§|5]^i 4 2lzA*^*tfc73^iR<t 
^1*, $ 1 4 2 AfCfc^TC PU6frb4x. 

e>*LfcA tUS^lcSrSi^TISSS^fcx^-fxWm 
t<DitSA<fi*5*i-5CtlcJ:or A t SieaA<f<tflD*;h. 

U— tfK : 5-('/<3lr-&jSFM^p<t^Ss fmL 
•CUJ**^t*„ CZU. CPU6AN&-^jte>*t.-5A ti 

mmmt. t£»j<?T v yt<nm \~®.w? -s « t* a t mm 

fi $ /J^ < -T * <»: -5 ic RTggS*fiM A^ & ai * * *i •§ X ^ 
-fXlEJ^fttLft*. *y«<*Kllr|*, f-fXirf 
gfiS5 5mmA^bliAttLT1 8 ns, 6 Ortimi^ 
t>l*17. 5 ns, 6 5mmA>btt1 6 ns, 7 O mm 
A^tifil 4. 5ns, 85mm4>b14ns, 10 5m 
mJil±l*1 3. 5 n s t?SSJ:5l=. -f X^7 rtJgA> & 
fl-SlzAM+TA tiSg*£KPgfi<jlc&5 n s>Jn£<-T 

[0 0 3 5] U— y i K?'f/<3lcA33*4xfc-&fiEFM^ 
If^Ss FMl*. ig«fl§2 OICfcLvCs CPU6^b 

■5-*. &*ifciE@i/< , 7-ti|ffii«-^izs^tNr^**i.fcii 

H*T?BlrM<DiB^/^7-lriii|s$tifc^, U-lfif-f* 
-Kh7-f/^2 1 J^LTU- tf^V:*-— KI=EP»J* 

-r-, c PU6ANt>^x.p.^fclB^/<r7— $«8i«-s§-tt\ 
t° •;/ £ 7 v ^A<ng Ic&M^- -5 15 H um/ <0—i><X£< 

(*Mlc|*, X*#gti«5 5mmANt,l*15&/<'7- 
iLT1 5. 5mW, 6 OmmA>£>l*1 6mW, 7 0m 
mA^tel 6. 5mW, 8 5 mmA^ t> 1 8 mW, 105 
mmlil±l*1 8 . SmWttaZ&vlZ^ 4 X<7 

bn-mizfri-tx&fgmziti 5 mwia^* < -r*. 

[0036] &L±%lWLtcT4*<?¥&itLmizfoCX&. 

X<®, te^/^^— «Ci:(DiS^ft^gl5lz^-ro 134 
ic, @5"C^LfclE^frlcgiJoT> Bfc#^S v i:U 

refea*^«^*»fflLfc|gic, *ia^Mic«feoTia 

"f ^3lJSlc^-rss±^<DS/Nifci:BER 
ER<S8x 1 0~2|±, g|:£rlTBS£;h.TlN.5ROMMG> 

l d Dicfcit* b e Rmommm* * lt*j y iiiBM 

(OLD iCfH^ Lfc E F MM© B E R ^PffiT "5(S©t§ 
*fc, «t^«#(DS/Nitl*. lt40dB 

[0037] ^4ic^-r®y. ca vuw&tifcmmw. 
=T4 x^izttffi^iB^-r^isi^ ^H-x^ro^giasic 

JSCTE FMft^D^SL^K IH^/^UXW/^l/X 
fS. IH^/^^— ^^b-a-Lto-5CtlZ«fc-DT. S/IMtfc 
S : r-('X<7(DISI^l|ElzMoT4 O dB?±l5lbt5C 
irANpT^lc^^ir^lc. B E RfiS£ ^-f X^ ©^JgEI-M 
oTBERiS x 1 0-2^T(Hlt>-t±-5CtA<prfigi:J5: 
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•5. 
[O O 3 8] 

e— A L 05 L D ±<7)3ig<ami-JS C T E F Mf^©ll 
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